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Abilities, Attitudes and Success 
A Study of Sewing-Machine Operators 


By Davip Graver, Jewish Social Service Bureau of Chicago! 


Certain of the varied influences conditioning a worker’s attitudes 
and performance are wllustrated, and indeed measured, in this study 
by Mr. Grauer. 


The abilities, attitudes, and work adjustment of fifteen women em- 
ployed in a shop for the handicapped were studied by tests, interviews, 
supervisors’ ratings, records of hourly wage rates, and social case 
histories. The results are presented in the form of rank order correla- 
tion coefficients and case studies. The highest correlation found, .67, 
was between wages and an average of four psychological tests. There 
was a correlation of .42 between wages and attitudes revealed during 
the interview and examination. Interviews and case studies of the 
workers gave some understanding of personality tendencies and sug- 
gested plausible explanations of disparities between test scores and 


wages. 


T YHIS intensive investigation of 
fifteen women electric sewing- 
machine operators employed in 

a workshop for the handicapped raised 

the following questions: What are 

some of the manual and mental abili- 
ties of these employees? What are 
their attitudes toward the work and 
the supervision? What is the rela- 
tionship between their work adjust- 


1 The writer is greatly indebted to Pro- 
fessor Arthur W. Kornhauser for his kind 
help and criticism in the preparation of this 
paper. Thanks are also due to Miss 
Schwarzman of the Jewish Social Service 
Bureau and to Miss Freedman of the In- 
dustrial Workshops for their co-operation in 
making the study possible, as well as to the 
Western Electric Company for their per- 
mission to use the dexterity boards and 
norms. 
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ment and their abilities, attitudes, and 
social histories? 

The aim of the Industrial Workshops 
of Chicago, where the study was 
made, is to rehabilitate handicapped 
individuals, not to operate for profit. 
Therefore, the observation, training, 
and supervision are more thorough and 
better adapted to individual needs than 
in the ordinary industrial plant. 

To measure the abilities and atti- 
tudes of the women we used psycho- 
logical tests, interviews, and ratings 
of shop supervisors. 
were examined individually. 
of them had been working at the Shops 


for over two years; the temaining two: 


for over one year. The age rafige is 


from 23 to 55 years, the majority being, 


between 35 and 45 years old. Most of 


Fifteen women, - 
Thirteen ¢ 


BAUMGARTEN: Otto Lipmann 


mann himself always observed the 
strictest restraint. One must read 
such polemical articles as ‘‘More 
Psychotechnology in Psychotechnol- 
ogy’’ with a professional eye, in order 
to appreciate the restrictions which 
the author placed upon himself. 
Lipmann’s flair. for quality, for 
detecting a useable idea, was a valuable 
talent. The journal frequently re- 
ceived articles from abroad, from 
persons living remote from any scien- 
tific centre, as, for example, a German 
teacher who had strayed off to Siberia, 
a psychologist earning a living as_a 


civil employee somewhere in Lith> 


uania, a former student off in a small 
Balkan town, etc. Lipmann made it 
his business to find what was worth 
while in these awkwardly written con- 
tributions, and to give them new form. 
He showed connections with earlier 
literature through references, made 
calculations on the basis of the ma- 
terial submitted, drew graphs, and 
thus often created an article in which 
one could scarcely perceive the original 
form. ‘The contributor was thus en- 
couraged to further labors. 

The wealth of its reviews, in which 
the international literature received 
great attention, made the journal in- 
dispensable to every practical psychol- 
ogist, and gave it a position of 
international leadership. | Neverthe- 
less, on October 1st both editors were 
discharged from the journal which they 
had created and so successfully con- 


people. 
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ducted for more than a quarter of a 
century—because of the “new cultural — 
movement” in Germany, as it was 
stated in the circular letter to the 
associate editors. 

Lipmann had been-in Bern on the 
8th of July. At that time the directo- 
rate of the Interriational Psychotechni- 
cal Association, of which he was a_ 
member, was meeting there. When 
he was‘discharged from his University 
position, he immediately sent the 
sécretary a letter in which he returned 
his mandate, because he could not 
retain this position when he no longer 
had the confidence of the German 
At the meeting of the directo- 
rate, Lipmann received the answer: 
“Our. Association is purely scientific, 
and has no interest in questions of 
racial and. religious membership, but 
only in scientific merit. You were not 
elected by thé. nation, but by your 
colleagues of all countries. ‘They now 
express their fullest trust in you. The 
resignation is not accepted.”’ 

None of us who were there will ever 
forget his beaming countenance. 
When a new editorial position was 
offered to him, he answered briefly, 
“There can be no substitute for what 
has been lost.’’ He was so bound up 
in his Zeitschrift, that he passed away 
in the very moment when the activity 
which had become so dear to him was 
brought to an end. 

His life-work torn from him, his 
heart would beat no more. 
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the women are foreign born, but speak 
and understand English, although few 
can read or write fluently. The aver- 
age hourly earnings of the entire 
machine sewing department were 35.5 
cents. Both the mean and median 
earnings for the fifteen women ex- 
amined were 87 cents an hour, indi- 
cating that our group is fairly repre- 
sentative of the employees in this 
department. 

Manual dexterity and speed of 
movement were measured by the 
Western Electric Pegboard (called 
Board I) and the O’Connor Finger 
Dexterity Board (called Board II). 
These boards, described by Miss 
Hayes,? were standardized on several 
thousand women employed at the 
Western and General Electric Com- 
panies and show a definite relationship 
to success in jobs requiring manual 
dexterity. In order to obtain an 
estimate of the ability to think in 
spatial terms—an ability needed in all 
skilled manual trades—two of the most 
discriminative tests of the Arthur 
Point Performance Scale were used: 
the Porteus Maze Tests and the Kohs 
Block Design Test. Adequate mental 
age norms are available for both of 
these tests; the Porteus Mazes, more- 
over, have yielded high correlations 
with industrial adjustment in studies 
by Porteus and Treat.* 

In addition to taking the tests, each 
woman was interviewed and asked to 
indicate the response to the questions 


2 Klinor G. Hayes. Selecting Women for 
Shop Work. Personnel Journal, 1932, 11: 
69-85. 

3 Katherine Treat. 
Machine Operators. 
1929, 8: 19-28. 


Tests for Garment 
Personnel Journal, 
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below that most nearly agreed with 
her own attitudes: 


General Job Satisfaction 


How well do you like to work here? 
1. I like it very much. 
2. I like it fairly well. 
3. I don’t care much one way or the 
other. 
4. I don’t like it very much. 
5. I don’t like it at all. 


Interest and Monotony 


Are you interested in the kind of work 
you are doing? 
1. I think it is very interesting. 
. I think it is pretty interesting. 
. I think it is not very interesting. 
. I think it is pretty monotonous. 
. I think it is very monotonous. 


Or Hw & bo 


Fatigue 


Do you get tired at the work you are 
doing? 
1. The work hardly tires me at all. 
2. I feel moderately tired at the end of 
the day. 
. I feel very tired at the end of the day. 
. I feel very tired after working a short 
time. 
5. I feel very tired most of the time— 
have té rest often. | 


fe OO 


The examiner also rated the women 
on their attitude towards taking the 
tests and toward failure in the tests. 
The following ‘‘scales’’ were used: 


Attitude toward Taking Tests 


. Very co-operative 

. Moderately co-operative 
. Somewhat resistant 

. Very resistant 

. Refused to take tests 


oP & be 


Attitude toward Failures in Tests 


1. Apparently objective 

2. Slightly embarrassed 

3. Considerably embarrassed and an- 
noyed 
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4. Marked emotional display (often 
characterized by derisive com- 
ments about the tests) 

5. Great excitability or loss of temper 


The number preceding each response 
was considered the “score’’ for that 
response. The ratings on the first 
three factors were combined and desig- 
nated ‘‘Work Attitudes’; the ex- 
aminer’s ratings of test behavior are 
called ‘“Test Attitudes.”’ The five 
attitude scales were then averaged to 
produce a “Total Attitude” score. 


STATISTICAL RESULTS 


As a measure of work adjustment, 
hourly earnings were found to be the 
most objective criterion. The follow- 
ing correlation coefficients (Spearman 
rank order method) were obtained be- 
tween earnings and test and attitude 
scores: 


Earnings and 


Bosragley Cae hee Ae Sa 64 
Boa taey i wae 4 Veuve 58 
POTCCUB oi eR ACA ae 49 
TE (ACR ot en orb ll too 
Average of Tests............ 67 
TestiAttitudes ie ia aly .42 
Work: Attitudes. one) ois .33 
Total: Attitudes 0.50 4ees. 44 


Correlations were also obtained be- 
tween test scores and attitudes, as well 
as between test attitudes and work 
attitudes. Among these, the highest 
correlation (.43) was found between 
tests and test attitudes, indicating a 
tendency for those whose attitude dur- 
ing the test is most favorable to attain 
the higher test scores. Whether this 
means that a favorable test attitude 
leads to a higher score in the test, or 
that the women having more ability 
are in general more self-confident and 
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cooperative cannot, of course, be de- 
termined from the correlation coeffi- 
cient. In many cases, however, it did 
appear that unfavorable test attitudes 
were associated with inferior abilities, 
poor work adjustment, and an in- 
feriority feeling that expressed itself in 
resentfulness and in emotional out- 
bursts during the tests. Test attitudes 
and work attitudes correlate .39, indi- 
cating possibly the existence of general 
attitudes that are common both to the 
work and to the test situations. 

It is necessary to exercise consider- 
able caution in making generalizations 
from the coefficients obtained here, 
because of the small number of cases, 
the special character of our subjects, 
and the working conditions which dif- 
fer from those of the ordinary factory. 

In summary, there is a high correla- 
tion between earnings and an average 
of the tests and a small but significant 
correlation between earnings and atti- 
tudes. Whether favorable attitudes 
result in higher earnings or whether 
higher earnings produce the more 
favorable attitudes or whether other 
factors influence both of these variables 
cannot be determined from the relation- 
shipsfound. Study of individual cases, 
however, favors the first explanation. 


Supervisors’ Ratings 


Besides earnings, the opinions of 
shop supervisors or foreladies were 
used as a criterion of industrial adjust- 
ment. Although wages are objective 
and reliable in judging job success, 
they are limited in that they often do 
not take into consideration such facts 
as attitudes, amount of supervision 
required, and differences in experience. 

The employees were rated (in the 
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presence of the writer) by two super- 
visors, one of whom had charge of ten 
of the women examined, while the 
other supervised the remaining five. 
The supervisors were asked to place 
the women examined in rank order on 
the basis of speed in working, quality 
of work, industry, and amount of 
supervision required. In view of the 
fact that the rank orders on the several 
traits and factors were almost identical 
(giving evidence of the so-called ‘“‘halo 
effect’’), it was decided to use only the 
ratings on quality of work produced. 

The correlations between ratings of 
quality and earnings were .97 for ten 
of the women and .70 for the rest. In 
other words, estimates of work ad- 
justment based on records of earnings 
and job success as judged by super- 
visors were in close agreement. 

In addition to estimating quality of 
output, the supervisors were asked to 
rate their employees on the same atti- 
tudes on which the women rated them- 
selves. The correlation between these 
self-ratings and the supervisors’ ratings 
was .33. An analysis of the attitude 
ratings brings out the fact that there 
is most agreement between supervisors 
and workers in estimates of interest 
and least agreement in ratings on 
fatigue. 


SUMMARY OF CASE STUDIES 


By dividing the women into two 
groups on the basis of their test ranks 
—an above average and a below aver- 
age group—and also by finding the 
differences between rank in tests and 
rank in earnings, we discovered very 
close or moderate agreement between 
tests and earnings in eleven out of the 
fifteen cases. In eight cases the differ- 
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ence between rank in the tests and 
rank in earnings was one step or less. 

The following brief extracts illus- 
trate several cases showing close agree- 
ment between tests and earnings: 

Mrs. A. ranked first in earnings and 
first in an average of all the tests. 
During the examination she gave the 
impression of being alert, codperative, 
and interested. Her work was con- 
sidered by her supervisor to be of 
excellent quality, and she was recently 
promoted to the rank of supervisor. 
Although she had had no previous 
sewing experience, she spent only three 
days in the training department before 
being transferred to the regular pro- 
duction department. 

Miss N. and Miss O. were unable to 
learn to operate a sewing machine 
efficiently in spite of the fact that 
many months and much patient effort 
were expended in an attempt to teach 
them the elementary processes. They 
were finally given such miscellaneous 
work as hemming towels and cutting 
threads; but even at this work they 
were not efficient, their earnings being 
less than half of the average paid the 
entire group. These two women 
scored below a mental age of seven on 
the Porteus and Kohs tests, confirm- 
ing the conclusion of Miss Treat that 
individuals with a mental age below 
eight are unable to learn to sew gar- 
ments on a power-machine. In the 
dexterity tests Miss N’s score was 
below that of the thousand women 
tested by the Western Electric Com- 
pany. Miss O’s score was excelled by 
98 per cent of the women. 


One of the main objectives of the 
case studies was to discover the reasons 
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for lack of close agreement between the 
rank orders for tests and for earnings 
in the four cases in which agreement 
was not close. If our tests measure 
abilities essential to machine operating, 
then lack of correspondence between 
tests and earnings might be the result 
of any of the following conditions: in 
those cases in which the rank order 
indicated that performance in the tests 
was higher than earnings, the explana- 
tion would be that the worker did not 
apply herself, because of lack of inter- 
est or motivation, or because of emo- 
tional factors. In those instances in 
which earnings were higher than test 
scores, the reason might be that either 
the earnings or the tests were not an 
accurate measure of the employee’s 
abilities, or that the woman possessed 
certain favorable personality traits 
which compensated for her inferior 
abilities. The descriptions below indi- 
cate that plausible explanations of this 
type may be found by means of an 
analysis of the four cases in which 
disparities in rank orders occurred. 

Mrs. G. is one example. Her rank 
in earnings was 7.5, but in the tests she 
ranked thirteenth. The reasons for 
this difference appear to be as follows: 
Mrs. G. has an unusually cheerful and 
stable personality; she is very much 
interested in her work; but in spite of 
considerable previous sewing experi- 
ence, her supervisor’s estimate of her 
work is only ‘‘fair,’? and she is con- 
sidered in need of ‘‘constant supervi- 
sion.” 

Miss L. ranked 12th in earnings but 
fifth in the tests, her production record 
being much inferior to her test rank. 
The social history of this woman, who 
was a serious behavior problem, an 
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unmarried mother, and a pauperized 
individual, adequately explains her 
lack of application resulting in the 
disparity between her abilities and her 
earnings. 

Mrs. J. is another illustration of an 
operator whose earnings are lower than 
would be expected from her test scores. 
Her rank in earnings was tenth, while 
in the tests she ranked fourth. The 
explanation lies in Mrs. J’s strong feel- 
ing of inferiority and insecurity. When 
she first entered the Shops she felt she 
was ‘‘too old to learn.’”’ She was slow 
and overcautious, although her work 
was of good quality. Her progress 
was fairly steady until recently, when 
she caused a serious disturbance be- 
cause of a feeling that she was being 
underpaid. This emotional outburst 
was probably conditioned by factors in 
the family situation which accentuated 
her inferiority feeling, according to the 
case workers. 

Finally, Mrs. R., who ranked sixth 
in earnings but only twelfth in the 
tests, was the most resistant and 
antagonistic of the women examined. 
For this reason it may be doubted 
whether her test scores are an adequate 
measure of her abilities. Although 
Mrs. R. is considered a fairly good 
worker, her rank in earnings somewhat 
overestimates her abilities when com- 
pared with the estimate of her super- 
visor. Furthermore, recent reports 
indicate that Mrs. R., who is one of the 
oldest employees at the Shops, is not 
regarded as such a skilled worker as 
she had formerly been considered. 

In addition to ratings of test atti- 
tudes, certain qualitative descriptions 
and subjective impressions of the 
women’s reactions were noted in the 
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interview. A comparison of these de- 
scriptions with the recorded opinions 
of supervisors showed that in twelve of 
the fifteen cases the adjectives and 
phrases used by the examiner were 
similar to those of the supervisors. 
It thus appears that in the majoriy 
of the cases the behavior and attitudes 
of the women during the examination 
was characteristic of their behavior 
while at work in the Shops. 

Although the social histories were of 
value in individual cases, study of the 
social data revealed little difference in 
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personality traits or in sewing experi- 
ence between those workers earning 
above average and those earning below 
average wages. Two of the women 
earning above average wages and three 
of the women earning below average 
wages had sewing experience before 
being admitted into the Shops. The 
employees showing favorable and un- 
favorable personality traits were about 
equally divided between the ‘‘above- 
average’ and the ‘below-average’ 
groups. 


A New Principle in Hygienic Lighting 


By C. E. Ferrer anp G. Ranp, Research Laboratory of Physiological Optics, 


Johns Hopkins Medical School 


To eliminate glare and at the same time to provide enough white light 
ts a contribution to workers’ comfort, efficiency, and safety. In devis- 
ing the lighting unit here described, the authors have brought to bear 
their ingenuity.in meeting practical demands as well as their long 
experience in laboratory research. 


The designers describe a new fixture for industrial lighting which: 
(1) eliminates all glare from the source of light; (2) reduces glare from 
the work by diffusing the light before it reaches the plane of work; (3) 
provides a lighting unit free from/reflecting surfaces which deteriorate 
with use and which quickly lose their reflecting efficiency because of the 
collection of dust; (4) retains.as’ nearly as possible the type of distribu- 
tion of light that is given by the lamp; (5) gives ceiling, walls and 
objects in the plane of work brightnesses which are not objectionably 
different; (6) provides a whiter light than is ordinarily obtained from 


commercial units; (7) accomplishes‘all of these results with a minimum 


loss of light. 
UR purpose is to describe a 
() lighting unit which, without 
glare, efficiently /illuminates 

the work room. In former articles! 
we have called attention to the need 
for new types of lighting units, de- 
signed to protect the’ eye from the 
excessive glare that has been produced 
by the use of higher intensities of light. 
The older fixtures were devised for 
lights of moderate and low intensities, 
and even then were scarcely adequate 
for the protection of the eye from glare. 
The sharp increase of intensity which 


1Ferree, C. E. and Rand, G. Intensity 
of light and speed of vision studied with 
special reference to industrial situations. 
Part I, Trans. Illum. Eng. Soc., 1927, XXII, 
79-110; etc. 
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has. been introduced in lighting prac- 
tice within the last ten to fifteen years 
has raised again the problem of fixture 
designing. Our work in connection 
with the ‘National Research Council’s 
Committee on Industrial Lighting im- 
pressed us with the need of approach- 
ing the problem of glareless lighting 
from an altogether different angle. It 
seemed advisable to abandon wholly or 
in part the use of reflectors and return 
to the use of shades or baffles of cor- 
rect design, suitably positioned for the 
interception of the glare-producing 
rays. For several years past we have 
been engaged in planning and adapting 
the use of glare baffles to lighting pur- 
poses, covering a wide range of situa- 
tions. One of the results of this work 
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